Identification of arsenosugars at the picogram level using nanoelectrospray quadrupole time-of-flight mass spectrometry.
State-of-the-art analytical methods for arsenic speciation rely typically on the availability of standards of defined structure, limiting the applicability of such methods to the determination of known compounds. Our previous high-energy tandem mass spectrometric studies demonstrated the strength of mass spectrometry for generating structurally diagnostic ions that allow for the identification of arsenic-containing ribofuranosides (arsenosugars) without the use of standards. We now report a more widely applicable and more sensitive approach, using negative-ion nano-electrospray low-energy tandem mass spectrometry for the generation of structurally useful product ions that allow for identification of arsenosugars at the picogram level. In the negative-ion mode, numerous product ions, suitable for characterizing naturally occurring dimethylated arsenosugars, were generated in high abundance. Application of the method to an algal extract unequivocally demonstrated the presence of a single dimethylated arsenosugar. In the positive-ion mode, characteristic tandem mass spectra were obtained for four trimethylarsonioribosides, allowing their identification without the need for standards. Overall it was demonstrated that nano-ES-MS/MS techniques can be used for characterizing arsenosugars on a routine basis, a necessary requirement for assessing potential health risks associated with consuming foods containing elevated levels of arsenosugars and for improving our understanding of arsenic biochemistry.